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4.2.6 Exposure of Amphibians to Asbestos

4.2.6.1 Data That Are Valuable for Evaluating Effects of LA on Amphibians

Amphibians may be exposed to LA in the aquatic environment (including exposure to both water
and sediment), and also to LA in soil in terrestrial environment. Of these two environments, it is
suspected that the highest exposure and the greatest susceptibility is likely to occur during the
early (aquatic) life stages of this receptor group, so attention is focused on aquatic media (i.e.,
surface water and sediment). The following lines of evidence are all potentially useful in
evaluating risks to amphibians from LA in surface water and/or sediment:

« The computational HQ approach: measurement of LA concentrations in site waters and
sediments, interpreted by comparison to appropriate TRV values

o In-situ measurements of effects: measurement of malformation frequency in metamorphs
in the field

« Site-specific population studies: measurement of amphibian population density and
diversity in the field

« Site-specific toxicity tests: Measurement of toxicity to selected life stages in laboratory-
based toxicity tests using site water and/or sediments

o LA toxicity tests: Measurement of toxicity to selected life stages in laboratory-based
spiking studies using LA added to laboratory water and/or sediment

4.2.6.2 Summary of Existing Data

At present, there are no data from OU3 to support any of the lines of evidence potentially useful
for evaluating the risks to amphibians from LA in surface water or sediment. Measures of LA
concentration in water and sediment from OU3 are available, but there is no suitable TRV for
LA toxicity in either medium for amphibians.

4.2.6.3 Data Quality Objectives for Amphibians

Step 1: State the Problem

Historic mining and milling operations at OU3 have resulted in the release of LA to the
environment, including surface water and sediment in ponds within OU3. Amphibians may be
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exposed to LA in these environmental media during their aquatic life stage via direct contact and
ingestion. The problem being investigated is: Do exposures to concentrations of LA in site
sediment and water result in significant reductions in survival, growth or metamorphosis in site
specific amphibian toxicity tests? Reproduction was considered as a separate endpoint, but the
length of time required, 5-6 additional months, and resources needed to complete a full
reproduction study were determined to be impractical to implement.

Step 2: Identify the Goal of the Study

The goal of the Phase III amphibian investigation is to determine if exposure of amphibians to
LA in surface water and sediment in ponds in OU3 will result in ecologically significant adverse
effects on survival, growth, or metamorphosis.

Step 3. Identify the Information Inputs

The information inputs that are needed to address the study goal include reliable measures of
survival, growth, and metamorphosis in developing amphibians exposed to LA in water and
sediment. Exposure levels should include LA values that are at the high end of the range of
concentrations observed in OU3 ponds. Analogous data from amphibians exposed to
uncontaminated water and sediment are also needed to allow for comparisons between
contaminated and uncontaminated locations.

Step 4: Define the Bounds of the Study

Spatial Bounds

Amphibians breed primarily in ponds rather than flowing streams. Based on this, the areas of
OU3 that are most likely to provide suitable habitat for amphibians include the Tailings
Impoundment, the Mill Pond, Fleetwood Creek Pond and Carney Creek Pond. Testing will be
conducted in the laboratory with site sediment collected from an OU3 pond containing
concentrations of LA at the high end of the range detected in all ponds (e.g., the Tailings
Impoundment) (spatial bounds).

Concentration Bounds

The concentrations of LA in surface water and sediment to be tested should be near or above the
high end of the concentrations that have been observed in water and sediment in on-site ponds.
Although there is variability in the environmental cues that influence the timing of breeding and
metamorphosis for amphibian species that are likely to occupy OU3, the time interval of chief
interest is from early May to September, the time period in which most amphibians are released
from their gelatinous egg cases, become free swimming larva and undergo development and
metamorphosis in the aquatic environment.
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Data on surface water concentrations of LA in OU3 ponds during the period early May to mid
July are summarized in Table 4-7. As seen, concentrations of LA in pond water over the time
frame of interest range from non-detect (<0.05 million fibers per liter (MFL) to a maximum of
83 MFL (Fleetwood Creek Pond). However, based on studies performed to date in support of
the OU3 RI, including a juvenile trout toxicity test performed using site waters in 2009 and
analysis of surface water samples collected at stream sampling station LRC-06 in July 2009, it is
now known that these measures of LA concentration may influenced by fiber clumping and/or
binding to sample bottle surfaces. Thus, actual surface water concentrations may be higher. To
be conservative, the water concentration to be tested will be 10 billion fibers per liter (BFL).

The concentrations of LA in sediment in the ponds are summarized in Table 4-8. As seen, the
maximum LA concentration measured in all OU3 ponds analyzed by PLM-VE was 2%. Based
on this maximum, site sediments will be collected from locations that will likely yield sediments
with LA concentrations greater than or equal to 2%,

Step 5: Develop the Analytic Approach

The analytic approach is to measure ecologically relevant endpoints in amphibians exposed to
LA in water and sediment at concentrations that represent the high end of on-site conditions, and
to determine if these endpoints are statistically different from those measured in organisms
exposed to control sediment and water. The following table summarizes the measurement
endpoints and their relation to the assessment endpoints:

A};i?;;?z?t Measurement Endpoints
- Hatching success
Survival - % mortality
- Incidence of malformations that could affect survival
- Whole body weight
Growth - Snout-vent length (SVL); whole body length

- Incidence of malformations that could affect growth

-Time to developmental stage

- Median Metamorphosis Time (MMT)

- Hind limb length (normalized to SVL), if metamorphosis does not
occur

Metamorphosis | - Necropsy (internal and external)

- Incidence of malformations that could affect development or
reproduction

-Tissue pathology (head, tail, serum) (if determined to be
necessary)

Note that “incidence and severity of histological lesions in gonad tissue” was considered as a
reproduction measurement endpoint but both the assessment and measurement endpoints for
reproduction were replaced (as indicated in the table above) after considering that it would
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require the toxicity test to continue for approximately 150 days to allow sufficient time for gonad
development. This time period was considered to be impractical to implement.

The precise statistical tests that will be used to compare exposed and control organisms will vary
between the measurement endpoints. For discrete endpoints (survival, malformation frequency),
it is expected that comparisons will be made using the Fisher Exact test. For continuous
endpoints (body weight, MMT), it is expected that the comparisons between control and treated
groups will be performed using the Wilcoxon Rank Sum (WRS) Test (unless the data are
distributed approximately normally, in which case comparisons may be performed using t-
statistics). Other statistical tests that may be appropriate include one-way ANOVA or an
ANOVA on ranks. Post hoc tests may also be used such as Dunnett's test or Bonferroni t-test for
parametric sets, or Dunn's test for non-parametric tests. If these comparisons show significant
differences or are inconclusive, additional histological investigations may be performed. To
accommodate potential additional investigations, the body (head and tail) and serum will be
preserved.

If no statistically significant differences in any of the endpoints are detected between the exposed
and the control organisms, it will be concluded that exposure to LA in surface water or sediment
at concentrations equal to or less than the levels tested are not likely to cause effects that are
ecologically significant. If statistically significant changes in one or more measurement
endpoints are observed, additional investigation may be needed to determine if those effects
result in ecologically significant effects at the population level, to determine if the effect is
caused by the water or the sediment, and to identify a no-effect level that may be used to
evaluate remedial alternatives.

Step 6: Specify Performance or Acceptance Criteria

In evaluating the results of amphibian toxicity testing, two types of decision errors are possible:

. A false negative decision error occurs when it is decided that there are no significant
effects on amphibians, when in fact there are
. A false positive decision error occurs when it is decided that there are significant effects

on amphibians, when in fact there are not

As discussed in EPA (2002), the probability of decision errors when comparing two data sets
(site vs. reference) is controlled by the selection of the null hypothesis, and by selection of an
appropriate statistical method to test the null hypothesis. Two alternative forms of null
hypothesis are possible:

. Form 1: The null hypothesis is that no difference exists between site and reference. A

confidence level of 100(1-a) % is required before the null hypothesis is rejected and it
can be declared that the site data are higher than the reference data.
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. Form 2: The null hypothesis is that the site is higher than reference by some amount (S)
that is considered to be biologically significant. A confidence level of 100(1- a) % is
required before the null hypothesis is rejected and it is declared that that the difference
between site and reference, if any, is smaller than S.

For the purpose of this effort, the Form 1 null hypothesis is selected for use because it is the most
familiar, is the easiest to interpret, and does not require specification of an effect that is presumed
to be significant. In accord with EPA (2002), when the Form 1 null hypothesis is used, it is
appropriate to select a value of a that is somewhat higher than the usual value of 0.05, such that
marginal differences between site and reference are more easily identified as being significant.

In accord with this, a is set to 0.20.

Step 7: Develop the Plan for Obtaining Data

A detailed protocol for the amphibian toxicity study will be developed by the toxicity testing
laboratory and submitted to EPA for review and approval. Table 4-9 summarizes important
features of the amphibian toxicity test that will be performed. Key features are discussed below.

Study Design

The target exposure concentrations of LA in surface water (10 BFL) and in sediment (2%) could
be achieved either by collecting on-site media of the appropriate concentration levels, or by
adding (“spiking”) LA to control media. Based on a consideration of the potential complexities
of collecting sufficient quantities of on-site surface water media with the appropriate
concentration levels, as well as the potential for problems caused by microbial growth and LA
adherence in sample collection bottles, the spiking approach with static renewal is judged to be
the most appropriate for surface water used in this investigation. Because field biological and
environmental fate processes are difficult to duplicate, the collection of on-site sediment from
known, high end locations is judged to be the most appropriate approach for test sediments.

Based on this strategy, the study design will include three groups:

Group | Sediment Water
1 Synthetic sediment Laboratory water
2 Reference (uncontaminated) field Laboratory water
sediment
3 Contaminated field sediment (approx. | Laboratory water spiked with
2% LA) LA

Each exposure group will consist of four replicate exposure chambers each containing 20
organisms. Embryos will be assigned to exposure chambers at random. The study protocol will
specify how embryos will be assigned to control/treatment groups.
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Exposure chambers will be 9.5L aquaria fitted with standpipes to provide a tank volume of 6 L.
Aquaria temperature will be maintained at 20-23°C. A static-renewal design will be used. The
frequency of water changes is not yet known, and will be determined based on pilot studies. It is
anticipated that a renewal frequency of once every 2 to 3 days may be needed to maintain DO
levels >3.5 mg/L as well as account for LA adherence to tank walls.

The test sediments will be added to each tank and will cover the bottom to a depth of 2 cm. The
expected volume of sediment required for each exposure tank is approximately one liter. The
study protocol will specify how water and sediment will be added to the aquaria and how system
will be allowed to equilibrate before organisms are introduced. The sediment will not be
changed during the course of the study.

Feeding of organisms will be ad libitum and cleaning of tanks will occur daily. The details of
how the tanks will be cleaned (particularly any measures to mitigate fiber loss) will be addressed
in the study protocol. '

Test Materials

Spiking material for water will be provided by the U.S Geological Survey (USGS). This
material is LA ore collected from the mine site by the USGS and ground and sieved to produce
material with a particle size distribution (PSD) that is generally similar to that seen in
environmental media at the Libby site. Attachment A illustrates a comparison of OU3 surface
water PSD to the PSD of the material that USGS has collected from the mine site.

The water used for the amphibian study will be de-chlorinated laboratory water. This will be
used for both the control water and as the diluent for preparing all aqueous chemical solutions
used in this study. De-chlorination will be performed by the testing laboratory by passing
laboratory water through three filters: 1) a 10 inch Big Blue™ pre-treatment filter (5.0 pm) to
remove solids; 2) a 3.6 cubic foot activated virgin carbon treatment filter to remove chlorine,
ammonia, and higher molecular weight organics; and 3) a 5.0 um post-treatment filter to remove
any carbon particles from the carbon treatment phase.

In this study, a single water dilution will be evaluated (10 BFL), along with a laboratory control.
The approach for preparation of a stock suspension to prepare this dilution will be described in
the detailed protocol prepared by the toxicity testing laboratory. However, it is anticipated that
EPA will provide a number of sealed ampoules of LA in water than may be used to prepare the
exposure fluid with minimal effort.

Four “lots” of sediment will be collected from the Tailings Impoundment within QU3 since
previous RI sampling results indicate sediment concentrations of greater than or equal to 2%

at this location. Sediment samples will be collected from approximately the top four inches of
the impoundment sediment in accordance with OU3 Standard Operating Procedure (SOP) 5
Revision 3, the SOP for sediment sampling (Attachment B), and documented in accordance with
Libby SOP 9 Revision 5 (included as part of SOP 5 Rev. 3). Each “lot” of sediment will be a
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sufficient quantity for the complete amphibian toxicity testing investigation (approximately 15
liters) plus 5 additional liters for pre-testing for LA, for a total of 20 liters per “lot”. Five
replicate 1-liter samples from each “lot” will be analyzed for LA by PLM-VE testing to confirm
the concentration of LA in each “lot” of sediment.

The 20 replicate 1-liter samples will be sent for preparation to:

Todd Burgessor

CDM Soil Processing Facility
2714 Walnut St.

Denver CO 80205

Samples will be prepared in accordance with ISSI-LIBBY-01 Revision 10 (Attachment C). In
brief, the raw sediment sample is dried and then split into two aliquots. One aliquot is placed
into archive, and the other aliquot is sieved into coarse (> %4 inch) and fine fractions. The fine
fraction is ground to reduce particles to a diameter of 250 um or less and this fine-ground portion
is split into 4 aliquots.

The analytical laboratory will be specified in the study protocol. Each sediment sample will be
analyzed for LA in accordance with Libby site-specific SOPs. The coarse fraction (if any) will
be examined using stereomicroscopy, and any particles of LA will be removed and weighed in
accordance with SRC-LIBBY-01 Revision 2 (Attachment C). One of the fine ground fraction
aliquots will be analyzed by polarized light microscopy (PLM) using the visual area estimation
method (PLM-VE) in accordance with SRC-LIBBY-03 Revision 2 (Attachment C). Mass
fraction estimates and optical property details will be recorded on the Libby site-specific
laboratory bench sheets and electronic data deliverable (EDD) spreadsheets.

The sediment “lot” having the consistently highest LA concentration will be used for the
amphibian toxicity testing.

The source for the reference sediment will be a pond local to the testing laboratory that is known
to be clean, free from asbestos, and matched as closely as possible to OU3 sediment in terms of
particle size distribution and total organic carbon. The synthetic sediment will be clean sand that
the laboratory used for control purposes.

Test Species and Life Stage

Based on on-site observations and data available for Lincoln County, Montana, there are four
frog and toad species identified as potentially occurring at OU3 including the western toad (Bufo
boreas), the Columbia spotted frog (Rana luteiventris), the Rocky Mountain tailed frog
(Ascaphus montanus) and the Pacific treefrog (Pseudacris regilla). However, none of these
species are available from commercial sources for use in toxicity testing, and the collection of
egg masses on-site is not considered feasible. Several ranid species are available commercially
for use in toxicity testing, including the Southern leopard frog (Rana sphenocephala), the
Northern leopard frog (Rana pipiens), the green frog (Rana clamitans), and the wood frog (Rana
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sylvatica). The test species will be one of these Ranid species, because they are good surrogates
for the Columbia spotted frog (R. luteiventris) present on the site and are also surrogates for the
other North American species present on-site. Rana pipiens will be the preferred test species. If
Rana pipiens eggs are not available then the following will be used in order of preference: Rana
sphenocephala and Rana clamitans. Bullfrogs (Rana catesbeiana) will not be used because they
are considered to be more tolerant in comparison to the other ranid species. The source of the
test species will be identified in the study protocol.

Egg masses will be cultured and larva tracked until at least 75% of the control animals complete
metamorphosis (Gosner stage 46, see Figure 4-9). This is expected to require approximately 45-
60 days.

Measurements Performed During the Study

Water Quality Measurements

Aliquots of water will be removed from each of the four LA-spiked replicate chambers and from
one of the reference sediment replicate chambers (selected at random) at beginning and end of
each static renewal. Each aliquot will consist of 5-10 mL withdrawn from the middle of the
water column, being careful not to disturb the sediment. All water samples will be analyzed by
PCM (Libby OU3 Water PCM Analysis Mod 1 — Attachment C) to provide fast turn-around
results to ensure that fiber loss is not occurring.

Temperature, pH, and dissolved oxygen (DO) in water will be measured three times per week.
Ammonia-nitrogen will be measured once per week.

Biological Measurements Obtained During the Study
All animals will be observed daily. Data that will be recorded daily shall include:

« hatching success

» survival counts

« developmental stage and metamorph counts

« other observations on occurrence of malformations or other abnormalities

All animals will be weighed at metamorphosis. Study log sheets will be provided in the study
protocol. It should be noted that if survival becomes < 80% in the control groups, the study will
be terminated until the cause of mortality in the controls is determined.

Biological Measurements at Study Termination

Study termination is defined as the time at which 75% of the controls have completed
metamorphosis. All animals will be anesthetized at study termination, digitally photographed,
weighed, and examined for external abnormalities. Growth will be assessed by length (whole
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body and snout-vent). A blood sample will be withdrawn and stored as plasma for potential
future analysis. Metamorphosed specimens that die prior to the final stage will undergo the same
procedures.

The body cavity will then be opened and all major internal organs will be inspected for
developmental stage and appearance. Necropsy observations will be recorded and a second set
of digital photos taken. Necropsy will also include collection of head tissue (thyroid histology),
tail tissue (thyroid hormone receptor analysis), and blood (thyroid hormone) The head will be
separated from the body, and both will be preserved for potential future examination of organs.

Analytical Requirements

The approach for water sample preparation and analysis will be described in the detailed protocol
prepared by the toxicity testing laboratory. The protocol will be based on the results of
analytical pilot studies being performed by EPA. The details of these pilot studies are described
in “Libby OU3 Pilot Study Design, Study 14, Effect of Treatment on LA Fiber Integrity (October
20, 2010)” and “Libby OU3 Pilot Study Design, Study 34, Evaluation of Field Filtration of
Water Samples (October 20, 2010)”.

It is anticipated that all or a selected subset of water samples will be analyzed by PCM utilizing
the PCM counting and stopping rules specified in Libby OU3 Water PCM Analysis Mod 1
(Attachment C). Selected filters (from the first, third, and final Monday of the test) will also be
analyzed by TEM to confirm the results. The details of the TEM analysis method will be
specified after the water analytical pilot studies are completed and will be described in the
detailed protocol prepared by the toxicity testing laboratory.

Quality Control for PCM

Two types of laboratory-based QC analyses will be prepared for the PCM water samples, as
follows:

Lab Blank - This is a filter through which is filtered 2.0 mL of dechlorinated laboratory
water. The purpose is to evaluate whether the laboratory water used in the study contains
any fibers. One laboratory blank will be prepared and analyzed each day that PCM
analyses are performed. The acceptance criterion for this type of QC sample is that the
number of PCM fibers in an examination of 100 fields-of-view (FOVs) does not exceed
7. If a lab blank with more than 7 fibers per 100 FOVs occurs, the laboratory should
cease analytical activities until the source of contamination is identified and corrected.

Blind Recounts - A total of 5% of all PCM slides will be submitted for blind recounts. In
this procedure, a slide that has been analyzed is re-labeled by a person other than the
original analyst and re-submitted for a second analysis. The acceptance criterion for this
type of QC sample is that no more than 5% of the re-analysis pairs are statistically
different from each other.
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Quality Control for TEM

Two types of laboratory-based QC analyses will be prepared for the TEM water samples, as
follows:

Lab Blank - This is an analysis of a TEM grid that is prepared from a new, unused filter
in the laboratory and is analyzed using the same procedure as used for field blank
samples. One lab blank should be prepared and analyzed along with the water samples
selected for TEM analysis. The acceptance criterion for this type of QC sample is that no
asbestos structures should be observed in an examination of 10 GOs. If one or more
asbestos structures are observed, the laboratory should cease analytical activities until the
source of contamination is identified and corrected.

Recounts - A recount is an analysis where TEM grid openings are re-examined after the initial
examination. A Recount Different (RD) describes a re-examination by a different microscopist
within the same laboratory than who performed the initial examination. A total of two samples
will be selected by SRC for Recount Different (RD) analysis after the results of the original
sample analyses have become available. The most recent version of laboratory modification LB-
000029 (see Attachment C) summarizes the acceptance criteria for these Recount Different
analyses.

73

] 3 (1 (3OO o «oOc4o.de dmced, oo 4 s, .34




GRS R DR S NN S G S N S (O R G S GRS B S

3 3

L

o o o . .

ATTACHMENT A

LA Particle Size Distributions for LA Raw 2007 Material and QU3 Water




Particle Size Distributions of LA Particles* - Hygeia LA Raw 2007a (N = 1020),
Hygeia LA Raw 2007b (N = 999), EMSL LA Raw 2007 (N = 196), OU3 Water (N = 4,330)
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ATTACHMENT B

Sediment Sampling and Field Documentation
Standard Operating Procedures

OU3 SOP 5 (Rev. 3) — Sediment Sampling
OU3 SOP 9 (Rev. 5) — Field Documentation
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L . Libby Superfund Site Operable Unit 3 Standard Operating Procedure

10 INTRODUCTION

This Standard Operating Procedure (SOP) describes methods and equipment commonly used for
collecting environmental samples of sediment. The information presented in this SOP is
applicable to the collection of representative sediment samples. Analysis of sediment may be

biological, chemical, or physical in nature and may be used to determine the following:

. toxicity

. biological availability and effects of contaminants

. benthic biota

. extent and magnitude of contamination

. contaminant migration pathway and potential source
. fate of contaminants

. grain size distribution

The methodologies discussed in this SOP are applicable to the sampling of sediment in both
flowing and standing water. For the purposes of this procedure, sediments are those mineral and
organic materials situated beneath an aqueous layer. The water may be static, as in lakes, ponds,
and impoundments; or flowing, as in rivers and streams. The document focuses on methods and
equipment that are readily available and typically applied in collecting sediment samples. It is
not intended to provide an all-inclusive discussion of sample collection methods. Specific
sampling problems may require the adaptation of existing equipment or the design of new
equipment. Such innovations shall be clearly described in the project-specific sampling plan and

approved by the Project Manager.

2.0 HEALTH AND SAFETY WARNING

All personnel engaged in sediment sampling must follow health and safety protocols described in
the health and safety plan. Asbestos fibers are thin and long fibers so small that they cannot be
seen by the naked eye. Asbestos fibers are easily inhaled when disturbed and when embedded in

the lung tissue can cause health problems. Significant exposure to asbestos increases the risk of
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lung cancer, mesothelioma, asbestosis (non-cancerous lung disease), and other respiratory

diseases (ATSDR, 2006).

Fabrication of an SASSD requires the use of polyvinyl chloride (PVC) cement on non-threaded
connections. PVC cement contains the volatile organic compounds tetrahydrofuran, methyl
ethyl ketone and cyclohexanone. A Material Safety Data Sheet for typical PVC cement is
provided as Attachment A. PVC cement should be used only in areas with adequate ventilation
that are free of ignition sources, and all manufacturer’s directions and precautions must be
followed. Because samples collected with an SASSD may be analyzed for one or more of the
volatile constituents contained in PVC cement, the fabricated device must be allowed to

thoroughly air-dry and cure for at least 24 hours prior to use.

Operation of an SASSD typically is done from a boat, thus water-safety procedures must be
employed and approved personal floatation devices must be worn by all onboard sampling

personnel.

3.0 RESPONSIBILITIES

This section presents a brief definition of field foles, and the responsibilities generally associated
with them. This list is not intended to be comprehensive and often, additional personnel may be
involved. Project team member information will be included in project-specific plans (e.g., work
plan, field sampling plan, quality assurance plan, etc.), and field personnel will always consult
the appropriate documents to determine project-specific roles and responsibilities. In addition,

one person may serve in more than one role on any given project.

Project Manager: Selects site-specific field sampling program with input from other
key project staff, and applicable oversight agencies.

Quality Control Manager: Overall management and responsibility for quality
assurance and quality control (QA/QC). Selects QA/QC procedures for the sampling and
analytical methods, performs project audits, and ensures that data quality objectives are
fulfilled.

Field Team Leader (FTL) and/or Geologist, Hydrogeologist, or Engineer:
Implements the sampling program, supervises other sampling personnel, and ensures
compliance with SOPs and QA/QC requirements. Prepares daily logs of field activities.
OU3 SOP 5
Rev. No. 3

Date: November 19, 2010
Page 3 of 13




L Libby Superfund Site Operable Unit 3 Standard Operating Procedure

Sampling Technician (or other designated personnel): Assists the FTL and/or
geologist, hydrogeologist, or engineer in the implementation of tasks. Performs the
actual sample collection, packaging, and documentation (e.g., sample label and log sheet,
chain-of-custody record, etc).

40 SEDIMENT SAMPLING PROCEDURES

Sediment samples may be collected using a variety of methods and equipment, depending on the
depth of the aqueous layer, the portion of the sediment profile required (surface vs. subsurface),
the type of sample required (disturbed vs. undisturbed), contaminants present, and sediment type.
Sediment is collected from beneath an aqueous layer either directly, using a hand held device
such as a shovel, trowel, or auger; or indirectly, using a remotely activated device such as an
Ekman or Ponar dredge. Following collection, sediment is transferred from the sampling device
to a sample container of appropriate size and construction for the analyses requested. If
composite sampling techniques are employed, multiple grabs are placed into a container
constructed of inert material, homogenized, and transferred to sample containers appropriate for

the analyses requested.

At Libby OU3, the sampling of sediments is anticipated to occur by one of the following

methods:

o Sampling with a Trowel or Scoop from Beneath a Shallow Aqueous Layer

« Sampling with a Bucket Auger, Tube Auger, or other Coring Device from Beneath a
Shallow Aqueous Layer

« Sampling Sediment with a Suction-Assisted Sediment Sampling Device

o Sampling Surface Sediment with an Ekman or Ponar Dredge from Beneath a Shallow or

- Deep Aqueous Layer

4.1 Equipment

The selection of sampling equipment listed depends on the site conditions and sample type
required.
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure

Spade, Shovel, Trowel or Scoop: used for collecting sediment samples from shallow
(wadable) locations.

Bucket Auger or Tube Auger: used for collecting sediment samples from shallow
(wadable) locations.

Ekman or Ponar dredge: used for collecting sediment samples from lakes and ponds.
Nylon rope or steel cable: for raising and lowering the dredge
Collection containers: 8-0z and one-quart wide mouth glass jars with Teflon lined lids.

Gloves: for personal protection and to prevent cross-contamination of samples. May be
plastic or latex. Disposable, powderless.

Field clothing and Personal Protective Equipment as specified in the Health and Safety
Plan.

Sampling flags: used for identifying sediment sampling locations.

Field notebook: a bound book used to record progress of sampling effort and record any
problems and field observations during sampling.

Three-ring binder book: to store necessary forms used to record and track samples
collected at the site.

Permanent marking pen: used to mark soil boring tubes and for documentation of field
logbooks and data sheets.

Stainless Steel lab spoon or equivalent: used for homogenizing sediment samples that
will not be used for VOCs analysis or toxicity testing

Stainless Steel Buckets: used for compositing samples that will not be used for VOCs
analysis or toxicity testing. Must have 10-12 liter capacity.

Trash Bag: used to dispose of gloves and any other non-hazardous waste generated
during sampling

Decontamination supplies/equipment

4.2 General Sampling Procedures

Collect surface water samples according to SOP-3 prior to collecting sediment samples. Stream

sediment samples will be composite samples comprised of five subsamples collected from the
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure

surface to a depth of 4 inches, which is the most biologically active sediment zone. The five
subsamples will be collected from random locations along the creek channel within 200 feet of
the specified location. No sediments will be collected from overbank areas, unless specified in
the FSP.

For collecting sediment samples, the procedures outlined below shall be followed.

1. Don appropriate health and safety equipment.
2. Setup clean plastic sheeting in area for processing samples.
3. Collect sediment samples using the appropriate decontaminated equipment (described in

Sections 6.2, 6.3, and 6.4) from inundated areas beginning at the most downstream
location (i.e., no sediments will be collected from overbank areas).

4. Composite the five subsamples with sufficient volume to meet requirements for testing
(as specified for each sampling location in the workplan) into a homogenization container
(usually a stainless steel bucket) and homogenize by stirring.

5. Carefully remove twigs, rocks, leaves and other undesirable debris not considered part of
the sample. Distribute the homogenized sediment into sampling containers (type, number
and size specified in workplan).

6. Label the sampling containers with the Index ID, sample location, and sample analysis
information in accordance with the procedures in SOP No. 9. Place in cooler on ice for
storage and shipment (refer to SOP-8 for sample handling and shipping information).

7. Complete the appropriate sediment Field Sample Data Sheet (FSDS) form to document
the station and sample details (see SOP No. 9, Attachment B). Document sediment
characteristics, sample location as well as any changes to this SOP in the field logbook.

8. Locate the sample using a site map or GPS according to SOP-11.

For duplicates, a second sediment composite sample will be collected (Steps 3-8 above) from the

sampling reach and placed into sample containers.

4.3 Equipment Specific Sampling Procedures
4.3.1 Sampling with a Trowel or.Scoop from Beneath a Shallow Aqueous Layer

Collection of surface sediment from beneath a shallow aqueous layef can be accomplished with
tools such as spades, shovels, trowels, and SCOOps. Although this method can be used to collect

both unconsolidated/consolidated sediment, it is limited somewhat by the depth and movement
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of the aqueous layer. Deep and rapidly flowing water render this method less accurate than
others discussed below. However, representative samples can be collected with this procedure in
shallow sluggish water provided care is demonstrated by the sample team member. A stainless
steel or plastic sampling implement will suffice in most applications. Care should be exercised
to avoid the use of devices plated with chrome or other materials; plating is particularly common
with garden trowels. The following procedure will be used to collect sediment with a scoop,

shovel, or trowel:

1. Using a decontaminated sampling implement, remove the desired
thickness and volume of sediment from the sampling area.

2. Transfer the sample into an appropriate sample or
homogenization container. Ensure that non-dedicated containers
have been adequately decontaminated.

. Surface water should be decanted from the sample or
homogenization container prior to sealing or transfer; care should be
taken to retain the fine sediment fraction during this procedure.

4.3.2  Sampling with a Bucket Auger, Tube Auger, or other Coring Device
from Beneath a Shallow Aqueous Layer
Collection of surface sediment from beneath a shallow aqueous layer can be accomplished with a
system consisting of bucket auger or tube auger, a series of extensions, and a "T" handle. The
use of additional extensions in conjunction with a bucket auger can increase the depth of water
from which sediment can be collected from 24 inches to 10 feet or more. However, sample
handling and manipulation increases in difficulty with increasing depth of water. The bucket
auger or tube auger is driven into the sediment and used to extract a core. The various depths
represented by the core are homogenized or a subsample of this core is taken from the
appropriate depth. The following procedure will be used to collect sediment samples with a

bucket auger or tube auger:

Ls An acetate core may be inserted into the bucket auger or tube auger prior to sampling if
characteristics of the sediments or waterbody warrant. By using this technique, an intact
core can be extracted.

2. Attach the auger head to the required length of extensions, then attach the "T" handle to
the upper extension.
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure _] =
3. Clear the area to be sampled of any surface debris.
]
4. Insert the bucket auger or tube auger into the sediment at a 0° to 20° angle from vertical.

This orientation minimizes spillage of the sample from the sampler upon extraction from
the sediment and water. Y

S Rotate the auger to cut a core of sediment.
-
6. Slowly withdraw the auger; if using a tube auger, make sure that the slot is facing
upward.
7. Transfer the sample or a specified aliquot of sample into an appropriate sample or
homogenization container. Ensure that non-dedicated containers have been adequately .
decontaminated.

4.3.3  Sampling Sediment with a Suction-Assisted Sediment Sampling Device

An Suction-Assisted Sediment Sampling Device

(SASSD) (see picture) consists of three basic parts: 1.)
a sampling head, which consists of a 12-inch length of
2-inch diameter Schedule 40 PVC pipe, open at the
bottom and solvent-welded at the top to a 2-inch slip to
1-inch female threaded reducing adapter (see Figures 2
and 3); 2.) an extension tube (five, ten or 15 feet long)
of 1-inch diameter Schedule 40 PVC pipe, solvent-
welded to a 1-inch male threaded connector on the
bottom and a 1-inch to 3/8-inch brass reducing bushing
to which a 3/8-inch to 1/8-inch barbed nipple is
attached to a length of 1/8-inch polyethylene tubing

attached to the barbed brass nipple. The polyethylene ‘
tubing must be of sufficient length (five, ten or 15 feet, _ ﬂ
depending on the water depth and length of extension tube being used) to allow the sampling N
head of the SASSD to be fully lifted above the water while still attached to the peristaltic pump, ]
which remains onboard the boat. The polyethylene tubing is attached to a two-foot length of Y- .
inch silicone rubber tubing that is fitted into the peristaltic pump drive cam casing. !
-
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A positive-displacement pump (e.g., a GeoPump [I®, manufactured by
GeoTech, Inc.) is used to operate the SASSD. Fluid (in this application,
air) is contained within a flexible tube (typically silicone rubber) fitted
inside a circular pump drive cam casing. A rotor with a number of cams
(typically three) attached to its external circumference compresses the
flexible tubing. As the rotor turns, the part of tube under compression

closes, thus forcing the air to be pumped through the tube. As the tube

opens to its uncompressed state after the cam passes, air flow is induced through the tubing. The
GeoPump II is reversible (i.e., air can be driven in either direction, under either negative or
positive pressure). Attachment C is product literature and specifications for the GeoPump II
used at OU3.

The SASSD is operated using the following steps:

1. The water depth at the location to be sampled with an SASSD should be sounded with a
weighted measuring tape or electronic “fish-finder” so that an extension tube of adequate
length can be selected. The shortest extension tube necessary to reach the pond bottom
yet still extend above the water level should be selected and attached to the sampling
head. Teflon tape may be used on the threads if they become worn and cause a loss of
suction.

2. With the tubing attached and the peristaltic pump off, lower the SASSD
vertically into the water until the lower end of the sampling head
contacts the bottom of the pond. Leaving the pump off prevents water
from entering the sampling head and extension tube and ensures that
less water is collected with the sediment sample.

3, Once the sampling head is firmly on the bottom of the pond floor, push
the assembly one foot into the sediment. Resistance should be felt
when the sampling head is full. Turn the peristaltic pump on. with the
speed set to medium (approximately 150 rpm on the GeoPump II), so
that suction is applied through the pump tubing and extension tube. As
a general guide, the times to produce suction sufficient to retain the sediment sample and
overcome the suction of the bottom sediments surrounding the sampling head (yet not
pull water or sediment up into the extension tube or pump tubing) are as follows:

Extension Tube Length Pumping Time
5-foot 20 seconds
10-foot 45 seconds
15-foot 75 seconds
OU3 SOP 5
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure J

Pumping times for extension tubes of various lengths will vary according to pump type,
pump speed, sediment characteristics and pump battery condition. Experimentation may
be necessary to yield optimum results. Care must be taken to ensure the suction is no
more than that needed to retain the sediment in the sampling head, so that little or no
water or sediment is pulled up the extension tube or into the pump tubing.

4. At the conclusion of the pumping period, grasp the upper portion of the extension tube
and firmly, steadily pull the sampling head free from the pond bottom. A slight side-to-
side motion sometimes is helpful in breaking the bottom suction and overcoming the
friction of the bottom sediments that surround the sampling head. Once the sampling
head is free, quickly raise the sampling head out of the water, place the end of the
sampling head in a decontaminated stainless steel bowl, and reverse the flow direction on
the peristaltic pump controller. Positive pressure from the pump will extrude the
sediment core into the bowl (see Figure 4). Take care to note that the top end of the core
is extruded last. Unless otherwise noted, only the upper four inches of the sediment core
is retained for OU3 pond sediment samples; the balance of the core is set aside for later
disposal on the bank of the pond or at the Amphitheater disposal site. Repeat the
sampling procedure until an adequate volume of four-inch core segments has been
collected to fill the required sample containers.

The sample shall then be handled and distributed among the analytical bottles as
described earlier in Section 4.2.
The SASSD tubing should be inspected periodically to ensure that kinks, tears or pinholes do not
develop. The threaded connection between the sampling head and the extension tube should be
inspected and cleaned during decontamination to ensure a tight seal is maintained. The peristaltic
pump battery should be fully charged at the beginning of each day of sampling, and a spare
fully-charged battery should be on-hand. Spare polyethylene and silicone rubber tubing should
‘be readily available for replacement of worn or damaged tubing. All maintenance activities must

be recorded in the field logbook or on field forms following SOP No. 9-Field Documentation.

The inner and outer surfaces of the sampling head shall be decontaminated with Alconox, a
bottle brush and distilled water rinse prior to initial use and between use at each sampling
station. Decontamination is not necessary between multiple sampling runs at a particular
sampling station. The extension tube and pump tubing should be inspected after each sampling
run to ensure that water or sediment have not been pulled up into them during sample collection
under suction. If water or sediment have entered the extension tube or pump tubing, these parts
shall be decontaminated by using Alconox and distilled water rinse (or in the case of pump

tubing, the contaminated tubing may be discarded and replaced with new tubing). All
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure

decontamination fluids shall be contained for later disposal at the Amphitheater, so as to not
affect the quality of subsequent samples. Decontamination procedures are presented in SOP No.

7-Equipment Decontamination.

The functioning of an SASSD will be affected by loss of suction caused
by kinks, holes or tears in the tubing, debris in threaded joints, or
malfunctioning of the peristaltic pump. The quality of a sediment sample
collected by an SASSD may also be affected by inadequate suction due to
a thick layer of brittle organic detritus (e.g., twigs, bark), mineral
fragments or other debris, although such a condition was not encountered

during the initial round of SASSD sampling of ponds at OU3 in July,

2008. If such conditions are encountered, the sampling location should
be abandoned, the equipment shall be decontaminated, and a nearby

alternate sampling location should be selected.

4.3.4  Sampling Surface Sediment with an Ekman or Ponar Dredge from Beneath a Shallow or
Deep Aqueous Layer
Collection of surface sediment can be accomplished with a system consisting of a remotely
activated device (dredge) and a deployment system. This technique consists of lowering a
sampling device (dredge) to the surface of the sediment by use of a rope, cable, or extended
handle. The mechanism is activated, and the device entraps sediment in spring loaded or lever
operated jaws. An Ekman dredge is a lightweight sediment sampling device with spring
activated jaws. It is used to collect moderately consolidated, fine textured sediment. The

following procedure will be used for collecting sediment with an Ekman dredge:

1a Attach a sturdy nylon rope or stainless steel cable through the hole on the top of the
bracket, or secure the extension handle to the bracket with machine bolts.

2 Attach springs to both sides of the jaws. Fix the jaws so that they are in open position by
placing trip cables over the release studs. Ensure that the hinged doors on the dredge top
are free to open.

3 Lower the sampler to a point 4 to 6 inches above the sediment surface.

4. Drop the sampler to the sediment.
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3 Trigger the jaw release mechanism by lowering a messenger down the line, or by
depressing the button on the upper end of the extension handle.

6. Raise the sampler and slowly decant any free liquid through the top of the sampler. Care
should be taken to retain the fine sediment fraction during this procedure.

%o Open the dredge jaws and transfer the sample into a stainless steel, plastic or other
container by depressing the button on the upper end of the should be taken to retain the
fine sediment appropriate composition (e.g., Teflon) container.
Ensure that non-dedicated containers have been adequately
decontaminated. If necessary, continue to collect additional
sediment grabs until sufficient material has been secured to
fulfill analytical requirements. Thoroughly homogenize and then
transfer sediment to sample containers appropriate for the
analyses requested. Samples for volatile organic analysis must
be collected directly from the bucket before homogenization to
minimize volatilization of contaminants.

A Ponar dredge is a heavyweight sediment sampling device with weighted jaws that are lever or
spring activated. It is used to collect consolidated fine to coarse textured sediment. The

following procedure will be used for collecting sediment with a Ponar dredge:

L. Attach a sturdy nylon rope or steel cable to the ring provided on top of the dredge.

2, Arrange the Ponar dredge with the jaws in the open position, setting the trip bar so the
sampler remains open when lifted from the top. If the dredge is so equipped, place the
spring loaded pin into the aligned holes in the trip bar. -

3. Slowly lower the sampler to a point approximately two inches above the sediment.

4. Drop the sampler to the sediment. Slack on the line will release the trip bar or spring
loaded pin; pull up sharply on the line closing the dredge.

- Raise the dredge to the surface and slowly decant any free liquid through the screens on

top of the dredge. Care should be taken to retain the fine sediment fraction during this

operation. -
6. Open the dredge and transfer the sediment to a stainless steel, plastic or other appropriate

composition (e.g., Teflon) container. Ensure that non-dedicated containers have been

adequately decontaminated. If necessary, continue to collect additional sediment until

sufficient material has been secured to fulfill analytical requirements. Thoroughly

homogenize the sediment and then transfer sediment to sample containers appropriate for A
the analyses requested. Samples for volatile organic analysis must be collected directly

from the bucket before homogenization to minimize volatilization of contaminants.
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5.0 QUALITY ASSURANCE AND QUALITY CONTROL

Field splits, field blanks, equipment rinsates, and matrix spike samples will be collected at the
frequencies documented in the field sampling plan. Calibration checks will be performed at least
once prior to and at least once following each day of instrument use in the field and the results
documented in the field log book. All sampling data must be documented in the field logbooks
and/or field forms, including rationales deviations from this SOP. The Field Team Leader or
designated QA reviewer will check and verify that field documentation has been completed per
this procedure and other procedures referenced herein. All equipment must be operated

according to the manufacturer’s specifications, including calibration and maintenance.

6.0 DECONTAMINATION

All equipment used in the sampling process shall be decontaminated prior to field use and
between sample locations. Decontamination procedures are presented in SOP-7. Personnel shall
don appropriate personal protective equipment as specified in the health and safety plan. Any
investigation-derived waste generated in the sampling process shall be managed in accordance

with the procedures outlined in SOP-12.

70 REFERENCES
Agency for Toxic Substances and Disease Registry. 2006. Asbestos Exposure and Your Health.

Barth, D.S., and B.J. Mason. 1984. Soil sampling quality assurance user's guide.
USEPA_600/4_84 043.

de Vera, E.R., B.P. Simmons, R.D. Steohen, and D.L. Storm. 1980. Samplers and sampling
procedures for hazardous waste streams. EPA_600/2_80 018.

Mason, B.J. 1983. Preparation of soil sampling protocol: techniques and strategies.
EPA_600/4_83_020.

USEPA. 1984. Characterization of hazardous waste_ a methods manual: Volume II: Available
sampling methods, second edition. EPA_600/4_84 076.
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ATTACHMENT A

Material Safety Data Sheet for PVC Cement Components
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IPS
WELD-ON

MATERIAL SAFETY DATA SHEET

Date Revised: FEB 2005
Supersedes: OCT 2004

Information on this form is furnished solely for the purpose of compliance with the Occupational Safety and Health Act and shall not be used for any other purpose.

SECTION |
MANUFACTURER'S NAME Transportation Emergencies:
IPS Corporation CHEMTREC: (800) 424-9300
ADDRESS Medical Emergencies:
17109 S. Main St., P.O. Box 379, Gardena, CA. 90248 3 E COMPANY (24 Hour No.) (800) 451-8346
Business: (310) 898-3300
CHEMICAL NAME and FAMILY TRADE NAME:
Solvent Cement for PVC Plastic Pipe - 5 9 stic Pipe
Mixture of PVC Resin and Organic Solvents FORMULA: Proprietary
SECTION Il - HAZARDOUS INGREDIENTS
None of the ingredients below are listed as DUPONT
| carcinogens by IARC, NTP or OSHA CASE APPROX%  ACGIH-TLV ACGIH-STEL _OSHA-PEL __ OSHA-STEL {A) AEL (B) STEL
Polyvinyl Chloride Resin (PVC) NON/HAZ N/A N/A
Tetrahydrofuran (THF)** 109-99-9 25-70 200 PPM 250 PPM 200 PPM 250 PPM 50 PPM 75 PPM
Methyl Ethyl Ketone (MEK) 78-93-3 5 - 40* 200 PPM 300 PPM 200 PPM 300 PPM
Cyclohexanone 108-94-1 1-15 20 PPM Skin 50 PPM 50 PPM Skin

All of the constituents of Weld-On adhesive products are listed on the TSCA inventory of chemical substances maintained by the US EPA, or are exempt from that listing.

* Title 11l Section 313 Supplier Notification: This product contains toxic chemicals subject to the reporting requirements of Section 313 of the Emergency Planning
and Community Right-to-Know Act of 1986 and of 40CFR372. This information must be included in all MSDS's that are copied and distributed for this material.

(A) Dupont and BASF Mfg's Acceptable Exposure Limit (AEL) guidelines for 8 hour and 12 hour TWA, (B) Dupont/BASF recommended STEL for 15 minute TWA.

**Information found in a report from the National Toxicology Program (NTP) on an inhalation study in rats and mice suggests that Tetrahydrofuran (THF) can cause
tumors in animals. In the study the rats and mice were exposed to THF vapor levels up to 1800 PPM for two years (their lifetime), 6 hours/day, 5 days/week. Test
results showed evidence of liver tumors in female mice and kidney tumors in male rats. No evidence of tumors was seen in female rats and male mice. There is no

data linking Tetrahydrofuran exposure with cancer in humans.

BULK SHIPPING INFORMATION / CONTAINERS LARGER THAN ONE LITER

DOT Shipping Name: Consumer Commodity

SPECIAL HAZARD DESIGNATIONS

DOT Shipping Name: Adhesive HMIS NFPA HAZARD RATING
DOT Hazard Class: 3 HEALTH: 2 2 0 - MINIMAL
Identification Number: UN 1133 FLAMMABILITY: 3 3 1 - SLIGHT
Packaging Group: 1} REACTIVITY: 0 1 2 - MODERATE
Label Required: Flammable Liquid PROTECTIVE 3 - SERIOUS
SHIPPING INFORMATION FOR CONTAINERS LESS THAN ONE LITER EQUIPMENT: B-H 4 - SEVERE

B = Eye, Hand/Skin (for normal solvent-welding, small spill, clean-up activities)

DOT Hazard Class: ORM-D H = Eye, Hand/Skin, Respiratory Protection and Impermeable Apron (splash/
immersion risks)
SECTION lll - PHYSICAL DATA
APPEARANCE ODOR BOILING POINT (*F/*C) FREEZING POINT

704 - clear or gray, medium syrupy liquid;

705 - gray, clear or white, medium syrupy liquid;

702, 707 - clear, medium syrupy liquid;

710 - clear, thin syrupy liguid;

711 - white or opaque gray, heavy syrupy liquid;

717 - opaque gray, clear or white heavy syrupy liquid;
719 - clear, gray, green or white, paste-like;

721 - blue, medium syrupy liquid

151°F (67°C) -163°F (-108.5°C)
Ethereal (Threshold = 2-50 PPM)

Based on THF

VAPOR PRESSURE (mm Hg.)
143 mm Hg. based on first boiling
component, THF @& 68°F (20°C)

SPECIFIC GRAVITY @ 73°F £ 3.6° (23°C £ 2°)
Variable by product ranging from 0.900 to 0.981 £ 0.040

PERCENT VOLATILE BY VOLUME (%)
Approx: 80 - 90 %

VAPOR DENSITY (Air = 1) EVAPORATION RATE (BUAC = 1)
2.49 >1.0

SOLUBILITY IN WATER
Solvent portion completely soluble in water.

Resin portion separates out.

VOC STATEMENT: VOC as manufactured: 850 Grams/Liter (g/). Maximum VOC emission when applied and tested per SCAQMD Rule 1168, Test Method 316A: 600 g/l.

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

FLASH POINT FLAMMABLE LIMITS LEL UEL

-4°F (-20°C) T.C.C. Based on THF (PERCENT BY VOLUME) 2.0 11.8

FIRE EXTINGUISHING MEDIA
Ansul "Purple K" potassium bicarbonate dry chemical, any appropriately sized ABC dry chemical, carbon dioxide or foam extinguisher can be used for small fires.
Use of a water fog by trained personnel can extinguish small/large fires.

SPECIAL FIRE FIGHTING PROCEDURES

Evacuate enclosed areas. Stay upwind. Close quarters or confined spaces require self-contained breathing apparatus, positive pressure mask or airline mask.
Use of a water fog by trained personnel can extinguish small/large fires and avoid water flow or water streams/spray distributing burning material or contaminated
water over a large area or into sewers or storm drains. Use water spray to cool containers, to flush spills from source of ignition and to disperse vapors.

UNUSUAL FIRE AND EXPLOSION HAZARDS
Fire hazard because of low flash point and high volatility. Vapors are heavier than air and may trave! to source(s) of ignition at or near ground or lower level(s) and may
flash back. Shoat 1of 2 Jfd




SECTION V - HEALTH HAZARD DATA

PRIMARY ROUTES

OF ENTRY: X Inhalation X Skin Contact Eye Contact Ingestion

EFFECT OF OVEREXPOSURE

ACUTE:

jnhalation; Severe overexposure may result in nausea, dizziness, headache. Can cause drowsiness, irritation of eyes and nasal passages.

Skin Contact: Skin irritant. Liquid contact may remove natural skin oils resulting in skin irritation. Dermatitis may occur with prolonged contact.

Skin Absorption: Prolonged or widespread exposure may result in the absorption of harmful amounts of material.

Eve Contact. Overexposure may result in severe eye injury with corneal or conjuctival inflammation on contact with the liquid. Vapors slightly uncomfortable.
ngestion; Moderately toxic. May cause nausea, vomiting, diarrhea. May cause mental sluggishness.

CHRONIC: Symptoms of respiratory tract irritation and damage to respiratory epithelium were reported in rats exposed to 5000 ppm THF for 90 days.

Elevation of SGPT suggests a disturbance in liver function. The NOEL was reported to be 200 ppm.

REPRODUCTIVE EFFECTS TERATOGENICITY MUTAGENICITY EMBRYOTOXICITY SENSITIZATIONTOPRODUCT  SYNERGISTIC PRODUCTS
N.AP. N. AP. N. AP. N AP. N AP. N. AV.

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: Individuals with pre-existing diseases of the eyes, skin or respiratory system may have increased
susceptibility to the toxicity of excessive exposures.

EMERGENCY AND FIRST AID PROCEDURES

Inhalation: If overcome by vapors, remove to fresh air and if breathing stopped, give artificial respiration. If breathing is difficult, give oxygen. Call
physician.
Eve Contact: Flush eyes with plenty of water for 15 minutes and call a physician.
in Contact: Remove contaminated clothing and shoes. Wash skin with plenty of soap and water for at least 15 minutes. If irritation develops, get
medical attention.
Ingestion: Give 1 or 2 glasses of water or milk. Do not induce vomiting. Call physician or poison control center immediately.

SECTION VI - REACTIVITY

STABILITY UNSTABLE CONDITIONS TO AVOID
STABLE X Keep away from heat, sparks, open flame and other sources of ignition.
INCOMPATIBILITY

| (MATERIALS TO AVOID) Caustics, ammonia, inorganic acids, chiorinated compounds, strong oxidizers and isocyanates.

HAZARDOUS DECOMPOSITION PRODUCTS

When forced to burn, this product gives out carbon monoxide, carbon dioxide, hydrogen chloride and smoke.
HAZARDOUS MAY OCCUR CONDITIONS TO AVOID
POLYMERIZATION WILL NOT OCCUR X Keep away from heat, sparks, open flame and other sources of ignition.

SECTION VII - SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED
Eliminate all ignition sources. Avoid breathing of vapors. Keep liquid out of eyes. Flush with large amount of water. Contain liquid with sand or earth. Absorb with
sand or nonflammable absorbent material and transfer into steel drums for recovery or disposal. Prevent liquid from entering drains.

WASTE DISPOSAL METHOD
Follow local, State and Federal regulations. Consulit disposal expert. Can be disposed of by incineration. Excessive quantities should not be permitted to enter
drains. Empty containers should be air dried before disposing. Hazardous Waste Code (CA): 214.

SECTION VIiI - SPECIAL PROTECTION INFORMATION

RESPIRATORY PROTECTION (Specify type)

Atmospheric levels should be maintained below established exposure limits contained in Section 1l. If airbome concentrations exceed those limits, use of a NIOSH
approved organic vapor cartridge respirator with full face-piece is recommended. The effectiveness of an air purifying respirator is limited. Use it only for a single
short-term exposure, For emergency and other conditions where short-term exposure guidelines may be exceeded, use an approved positive pressure
self-contained breathing apparatus.

VENTILATION

Use only with adequate ventilation. Do not use in clogse quarters or confined spaces. Open doors and/or windows to ensure ajrﬂow and air changes. Use local exhaust
ventilation to remove airborne contaminants from employee breathing zone and to keep contaminants below levels listed in Section Il. Use only explosion-proof ventilation
equipment.

PROTECTIVE GLOVES PVA coated rubber gloves for frequent dipping/immersion. Use of latex/nitrile EYE PROTECTION Splashproof chemical goggles,
surgical gloves or solvent resistant barrier cream should provide adequate protection when normal solvent- face shield, safety glasses (spectacles) with brow
cement welding practices and procedures are used for solvent welding of plastic sheet/pipe joints. guards & side shields, etc. as appropriate for exposure.

OTHER PROTECTIVE EQUIPMENT AND HYGIENIC PRACTICES
Impervious apron and a source of running water to flush or wash the eyes and skin in case of contact.

SECTION IX - SPECIAL PRECAUTIONS

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING
Store in the shade between 40°F - 110°F (5°C - 43.7°C). Keep away from heat, sparks, open flame and other sources of ignition. Avoid prolonged breathing of vapor.
Use with adequate ventilation. Avoid contact with eyes, skin and clothing. Train employees on all special handling procedures before they work with this product.

OTHER PRECAUTIONS
Follow all precautionary information given on container label, product bulletins and our solvent cementing literature. All material handling equipment should be
electrically grounded.

The information contained herein is based on data considered accurate. Howsver, no warranty is expressed or implied regarding the accuracy of this data or the results to be obtained from
the use thereof.
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[ Libby Superfund Site Operable Unit 3 Standard Operating Procedure

1.0 INTRODUCTION

This Standard Operating Procedure (SOP) is a general guidance document for the required
documentation to be completed by field personnel during field investigations. This SOP is based
on MWH SOP-04, Field Documentation, Revision 1.0, March 2006, modified for use at the
Libby Mine Site. Documentation in the form of field logbooks, reports, and forms shall be
completed for every activity in the field. Records shall be maintained on a daily basis as the
work progresses. All field documentation shall be accurate and legible because it is deliverable

to the client as potentially a legal document.
2.0 HEALTH AND SAFETY WARNING

All personnel engaged in soil sampling must follow health and safety protocols described in the
site health and safety plan. Asbestos fibers are thin and long fibers so small that they cannot be
seen by the naked eye. Asbestos fibers are easily inhaled when disturbed and when embedded in
the lung tissue can cause health problems. Significant exposure to asbestos increases the risk of
lung cancer, mesothelioma, asbestosis (non-cancerous lung disease), and other respiratory
diseases (ATSDR 2006). All personnel engaged in soil sampling must follow health and safety
protocols described in the health and safety plan.

3.0 RESPONSIBILITIES

This section presents a brief definition of field roles, and the responsibilities generally associated
with them. This list is not intended to be comprehensive and often, additional personnel may be
involved. Project team member information shall be included in project-specific plans (e.g.,
work plan, field sampling plan, quality assurance plan, etc.), and field personnel shall always
consult the appropriate documents to determine project-specific roles and responsibilities. In

addition, one person may serve in more than one role on any given project.

Project Manager: Selects project-specific field documentation with input from other key

project staff.
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure

Quality Control Manager: Overall management and responsibility for quality assurance and
quality control (QA/QC). Selects QA/QC procedures for the sampling and analytical methods,

performs project audits, and ensures that data quality objectives are fulfilled.

Field Team Leader (FTL) and/or Field Geologist, Hydrogeologist, or Engineer: Implements
the sampling program, supervises other sampling personnel, and ensures compliance with SOPs

and QA/QC requirements. Prepares daily logs of field activities.

Field Technician (or other designated personnmel): Assists the FTL and/or field geologist,

hydrogeologist, or engineer in the implementation of field tasks and field documentation.

Field Sample/Data Manager: Responsible for proper handling and shipping of all samples
collected by the field crew, electronic data entry of field sample data sheet (FSDS) and chain-of-
custody (COC) forms, and scanning/posting of field documentation PDFs (FSDS, COC, field
logbooks, digital photographs) to a dedicated FTP site.

4.0 FIELD DOCUMENTATION PROCEDURES

Field documentation serves as the primary foundation for all field data collected that will be used
to evaluate the project site. There are two main forms of field documentation — field logbooks
and FSDS forms. All field documentation shall be accurate, legible and written in indelible
black or blue ink. Absolutely no pencils or erasures shall be used. Incorrect entries in the FSDS
forms or field logbobks will be corrected by crossing out the incorrect entry with one line, the

individual making the correction will initial and date next to the correction.

" 4.1 Field Logbooks

The field logbook shall be a bound, weatherproof book with numbered pages, and shall serve
primarily as a daily log of the activities carried out during the fieldwork. All entries shall be
made in indelible black or blue ink. A field logbook shall be completed for each operation
undertaken during the field tasks. To further assist in the organization of the field log books, the

project name and the date shall be recorded on top of each page along with the significant

OU3 SOP No. 9
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure

activity description (e.g., surface sample or soil boring number). All original field

documentation shall be retained in the project files.

Skipped pages or blank sections at the end of a field log book page shall be crossed out with an
"X" covering the entire page or blank section; "No Further Entries," initials, and date shall be
written by the person crossing out the blank section or page. The responsible field team member

shall write his/her signature, date, and time after the day's last entry.

Field activities vary from project to project; however, the concept and general information that
shall be recorded are similar. The descriptions of field data documentation given below serve as
an outline; individual activities may vary in documentation requirements. A detailed description
of two basic example logbooks, suitable for documentation of field activities, is given below.

These field logbooks include the FTL logbook and the field geologist/sampling team logbook.

FTL Logbook: The FTL’s responsibilities include the general supervision, support, assistance,
and coordination of the various field activities. As a result, a large portion of the FTL’s day is
spent rotating between operations in a supervisory mode. Records of the FTL’s activities, as
well as a summary of the field team(s) activities, shall be maintained in a logbook. The FTL’s
logbook shall be used to fill out daily/weekly reports and daily quality control reports (DQCRs),
and therefore, shall contain all required information. Entries shall be preceded with time in

military units for each observation. Items to be documented include:

« Record of tailgate meetings

« Personnel and subcontractors on job site and time spent on the site

« Field operations and personnel assigned to these activities

« Site visitors

o Log of FTL’s activities: time spent supervising each operation and summary of daily
operations as provided by field team members

« Problems encountered and related corrective actions

o Deviations from the sampling plan and reasons for the deviations

e Records of communications; discussions of job-related activities with the client,

subcontractor, field team members, and project manager

OU3 SOP No. 9
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure

Information on addresses and contacts
Record of invoices signed and other billing information

Field observations

Field Geologist/Sampling Team Logbook: The field geologist or sampling team leader shall

be responsible for recording the following information in a logbook:

Health and Safety Activities

- Calibration records for health and safety equipment (e.g., type of PID, calibration
gas used, associated readings, noise dosimeters, etc.)

- Personnel contamination prevention and decontamination procedures

- Record of daily tailgate safety meetings |

Weather

Calibration of field equipment

Equipment decontamination procedures

Personnel and subcontractors on job site and time spent on the site

Station identifier

Sampling activities

- Sample location (sketch)

- Equipment used

- Names of samplers

- Date and time of sample collection

- Sample interval

- Number of samples collected

- Analyses to be performed on collected samples

Disposal of contaminated wastes (e.g., PPE, paper towels, Visqueen, etc.)
Field observations

Problems encountered and corrective action taken

Deviations from the sampling plan and reason for the deviations

Site visitors

OU3 SOP No. 9
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure

4.2 Field Sample Documentation

Sample Labels: A unique sample identification label shall be affixed to all sample containers.
All samples will be labeled in a clear, precise way for proper identification in the field and for
tracking in the laboratory. At the time of collection, each sample will be labeled with a unique
5-digit sequential identification (ID) number, referred to as the Index ID. The Index ID for all
samples collected as part of OU3 sampling activities will have a two-character prefix specific to
the sampling Phase (e.g., Phase .1 samples will have a “P1” prefix, P1-12345) as specified in the
applicable SAP. Index ID labels will be 2 inch x 1 % inch in size and pre-printed for use in the
field. For each Index ID, multiple labels will be printed to allow for 'mu'ltiple containers of the

same sample (i.e., for different analyses).

P1-12345

Index ID Label Example:

Each collection container will be labeled with a container label that enables the field team
member to record the container-specific details, such as the method of sample preparation (e.g.,
filtered/unfiltered), method of preservation, and the analytical methods that will be requested.
Container labels will be 2 inch x 4 inch in size and pre-printed for use in the field. Any

container-specific information shall be written in indelible ink.

Container Label Example: Date/Time:

Index ID:

Media (circleone AQ SO A BK DB TC MT
For AQ, Filtered? (circle one): Yes No

Container:

Preservation:

Analyses:

Media acronyms: AQ — aqueous media, SO — solid media, A — air,

BK — tree bark, DB — organic debris, TC — tree age core, MT — mammal tissue

OU3 SOP No. 9
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure

After labels have been affixed to the sample container, the labels will be covered with clear

packaging tape to ensure permanence during shipping.

Any unused Index ID labels should be crossed out to avoid the possibility of using unused labels

for a different sample.

Field Sample Data Sheet (FSDS) Forms: Data regarding each sample collected as part of the
OU3 sampling will be documented using Libby-specific FSDS forms (provided as Attachment
1). These FSDS forms are medium-specific and designed to facilitate data entry of station

location, sample details, and field measurements needed for the OU3 investigation.

In the field, one field team member will be responsible for recording all sample details onto the
appropriate FSDS form. At the time of sample labeling, one Index ID label will be affixed to the
FSDS form in the appropriate field. All written entries on the FSDS form shall be accurate,
legible and written in indelible black or blue ink.

Once the FSDS form is complete, written entries will be checked by a second field team
member. These two field team members will initial the bottom of the FSDS form in the
appropriate field to document who performed the written data entry and who performed the QC
check of the FSDS form.

On a weekly basis (or more frequently as conditions permit), information from the hard copy
FSDS form will be manually entered into a field-specific OU3 database using electronic data
entry screens by the Field Sample/Data Manager. Once electronic data entry is complete, QC of
all data entry will be completed by the FTL or their designate. The Field Sample/Data Manager
and the FTL will initial in the appropriate field on the paper FSDS form to document who
performed the data entry into the database and who performed the QC check.

4.3 Photologs

Photologs are often used in the field to document site conditions and sample location

characteristics. While photographs may not always be required, they shall be used wherever
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applicable to show existing site conditions at a particular time and stage of the investigation or

related site activity. Photolog information shall include: .

« station location identifier

o Index ID (if applicable)

o date and time of photo

« direction/orientation of the photo

« description of what the photo is intended to show

An engineer’s scale or tape shall be included in any photographs where scale is necessary. Any
wasted frames or images in a roll of film or sequence of digital images shall be so noted in the
field logbook.

4.4 Chain-of-Custody Records

Custody Seals: Custody seals with the date and initials of the sampler will be used on each
shipping container to ensure custody. The custody seal will be placed on opposites sides of the
cooler across the seam of the lid and the cooler body. Alternatively, if the sample containers are
all placed inside a liner bag within the cooler, the custody seal may be placed across the seal of

the liner bag inside of the cooler.

Chain-of-Custody Forms: COC procedures allow for the tracking of possession and handling
of individual samples from the time of field collection through to laboratory analysis.
Documentation of custody is accomplished through a COC form that lists each sample and the
individuals responsible for sample collection and shipment, sample preparation, and receipt by
the analytical laboratory. The COC form also documents the analyses requested for each
sample. Whenever a change of custody takes place, both parties will sign and date the COC
form, with the relinquishing party retaining a copy of the form. The party that accepts custody
will inspect the COC form and all accompanying documentation to ensure that the information is
complete and accurate. Any discrepancies will be noted on the COC form. Shipping receipts
shall be signed and filed as evidence of custody transfer between field sampler(s), courier, and

laboratory.
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure

Attachment 2 provides an example of the COC form that will be used for all samples collected as
part of OU3 sampling. This form will be printed as a carbonless triplicate form to facilitate
retention of COC copies by relinquishing parties. As seen, the COC form includes the following

information:

sample identifier (Index ID)

e date and time of collection

¢ method of sample preparation and preservation

e number of sample containers

e analyses requested

e shipping arrangements and airbill number, as applicable
e recipient laboratories

e signatures of parties relinquishing and receiving the sample

On a daily basis, the Field Sample/Data Manager will package samples for shipping, complete
ha-rd copy COC forms, and ship all samples as outlined in SOP No. 8. On a daily basis,
information from the hard copy COC form necessary for sample tracking will be manually
entered into a field-specific OU3 database using electronic data entry screens by the Field
Sample/Data Manager. Once electronic data entry is complete, QC of all data entry will be
completed by the FTL or their designate.

5.0 FIELD DATA TRANSMITTAL

Copies of all FSDS forms, COC forms, and field log books will be scanned and posted in
portable document format (PDF) to a project-specific file transfer protocol (FTP) site daily. This
FTP site will have controlled access (i.e., user name and password are required) to ensure data
access is limited to appropriate project-related personnel. File names for scanned FSDS forms,
COC forms, and field log books will include the sample date in the format YYYYMMDD to
facilitate document organization (e.g., FSDS_20090831.pdf).
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure

Electronic copies of all digital photographs will also be posted weekly (or more frequently as
conditions permit) to the project-specific FTP site. File names for digital photographs will
include the station identifier, the sample date, and photograph identifier (e.g., ST-
120090831 12459.tif).

A copy of the field-specific OU3 database will be posted to the project-specific FTP site on a
weekly basis (or more frequently as conditions permit). The field-specific OU3 database posted
to the FTP site will include the post date in the file name (e.g., FieldOU3DB_20090831.mdb).

6.0 CORRECTIONS AND MODIFICATIONS
6.1 Field Deviations and Modifications

It is recognized that deviations and modifications from the standard operating procedures may be
necessary based on site conditions. Any requested field modifications will be submitted by
Robert Marriam (Remedium Group, Inc. - W.R. Grace contractor) to Bonita Lavelle (EPA
Region 8 - Remedial Project Manager) for review and approval. All modification requests will

be recorded in a Field Modification Approval Form (see Attachment 3).
6.2 Corrections to Hard Copy Forms

If an error is identified on an FSDS or COC form prior to entry into the field-specific OU3
database, the information should be corrected on the hard copy form by crossing out the
incorrect entry with one line, the individual making the correction will initial and date next to the
correction. Data entry into the field-specific OU3 database and scanning/posting of the hard

copy forms should proceed following the data entry procedures described above.

If an error is identified on an FSDS or COC form after entry into the field-specific OU3
database, the information should be corrected on the hard copy form by crossing out the
incorrect entry with one line, the individual making the correction will initial and date next to the
correction. The corrected form should be scanned and posted to the project-specific FTP site.
File names for corrected FSDS forms will include the Index ID of the corrected sample to

facilitate document organization (e.g., FSDS_C_P1-12345.pdf). File names for corrected COC
OU3 SOP No. 9
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1

forms will include the COC ID of the corrected COC form to facilitate document organization
(e.g., COC_C_OU3-36512.pdf). Necessary data corrections will be made to the master OU3

database by the database manager.

If changes are made to a COC form, the analytical laboratory should be provided with a
corrected COC form.

7.0 REFERENCES

Agency for Toxic Substances and Disease Registry. 2006. Asbestos Exposure and Your Health.

RCRA Ground-Water Monitoring: Draft Technical Guidance, November 1992.
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ATTACHMENT 1

OU3 FIELD SAMPLE DATA SHEET (FSDS) FORMS
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Field Logbook No:

STATIONARY AMBIENT AIR MONITOR

Page No:

Station ID:

Station Comments:

Sheet No.: AA2-
LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS) rev2

O Check box if GPS information
has been recorded previously

GPS Coordinate System: UTM Zone 11 North, NAD83 datum, meters

X coord: Y coord: Elevation: m
Sampling Team: Sampler Initials:
Data Item Cassette 1 Cassette 2 Cassette 3
Index ID
AFFIX LABEL HERE AFFIX LABEL HERE AFFIX LABEL HERE

Sample Height (ft)

Location Description

Field QC Type (circle)

Matrix Type

Flow Meter Type

Archive blank (circle)

FS-(field sample)
FD-(field dup)
For FD, Parent ID:

FB-(field blank)

FS-(field sample)
FD-(field dup)
For FD, Parent ID:

tdoo

FB-(field blank)

Yes No

FS-(field sample)
FD-(field dup)
For FD

FB-(field blank)

Parent ID:

Yes No

Outdoo

Pump ID Number

Flow Meter ID Number

Start Date (mm/dd/yy)

Start Time (hh:mm)

Start Counter

Daily Flow Check:

Record time (hh:mm)
and flow rate (L/min)

in fields provided

Check1 Time Flow

Check1 Time

Flow

Check1

Time Flow

Check2

Check2

Check2

Check3

Check3

Check3

Check4

Check4

Check4

Stop Date (mm/ddlyy)

Stop Time (hh:mm)

Stop Counter

Pump fault? (circle)

Yes No

Yes No

Yes No

Stop Flow (L/min)

Field Comments

Cassette Lot Number:

Entered By (Provide initials):

Validated By (Provide initials):

{ For Data Entry Completion (Provide Initials) | Completed by:

w QC by:




Field Logbook No:
Station ID:

Sheet No.: FSB1-
LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS) rev2

FOREST SOIL AND TREE BARK

Page No:

GPS Coordinate System:

Sampling Date:
UTM Zone 11 North, NAD83 datum, meters

X coord: Y coord: Elevation: m
Sampling Team: Sampler Initials:
Station Comments:
TREE BARK SAMPLES
Index ID: Field QC Type (circle one): Sample Tree Species: Age Core
FS (field sample) Area (cm’): Collected?
FD (field duplicate) (circle one):
For FD, Parent ID: Collection Height (ft): Y N
Index ID: Flield QC Type (circle one): Sample -
FS (field sample) Area (cm®): | Diameter* (in):
FD (field duplicate)
For FD, Parent ID:
Field Comments:
Entered by (Provide Initials): Valldated by (Provide Initials):
*Measured with “D-tape”
FOREST SOIL SAMPLES
Index ID: Field QC Type (circle one): Bulk Soil Description Organic Debris
FS (field sample) Depth (in) Sample Type: Collected?
FD (field duplicate) Start: Grab Composite “':f'e °:°):
For FD, Parent ID; End: # of Comp.: ___
Index ID: Field QC Type (circle one): Bulk Soil Description Organic Debris
FS (field sample) Depth (in) Sample Type: Collected?
FD (field duplicate) Start: Grab Composite (ci;c le o:e):
For FD, Parent ID: End: # of Comp.: ___
Index ID: Field QC Type (circle one): Bulk Soil Description Organic Debris
FS (field sample) Depth (in) Sample Type: Collected?
FD (field duplicate) Start: Grab Composite (cl;c le o:e):
For FD, Parent ID; End: #of Comp.: ___

Fleld Comments:

Entered by (Provide initials):

Validated by (Provide initials):

LFor Data Entry Completion (Provide Initials)

Completed by

Qc by
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Sheet No.: GW2-
LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS) rev3

.GROUNDWATER [ Check box if GPS information
Field Logbook No: Page No: - has been recorded previously
Station ID: Station Alias: Sampling Date:
GPS Coordinate System: UTM Zone 11 North, NAD83 datum, meters
X coord: Y coord: Elevation (meters):
Sampling Team: Sampler Initials:
Station Comments:
Well: Measuring Point (MP) of Well: MP Units: Calibration:
Screened Interval (ft BGL); Filter Pack Interval (ft BGL): O Daily Verification Weekly Date:
Casing Stickup (ft) Sample Intake Depth (it BMP): VOA Vial pH: Other pH:
Purge Method:
[ Dedicated Submersible (SP) []Portable Bladder (BP) [ Peristalic (PP) Multiplication Factors:
[ Portable Submersible (SP) [ Dedicated Bailer (8) [ Grab (G) ; = g-g‘; i - g-;g
[] Dedicated Bladder (SP) [] Disposable Bailer (B) [] Other: 68" = 1_.47 .
Purge:
Starting Water Level! (ft BMP): Total Depth (ft BGL): Water Column Height (ft):
Casing Diameter (in ID): Multiplication Factor: Casing Volume (gal): 2X: 3x: 4x:
Water Level (ft BMP) at End of Purge: Total Depth (ft BMP) at End of Purge:
Time Temp. Spec. Cond. ORP Diss. O; Turbidity Vol. Evac. | Flow Rate
(hh:mm) (°C) pH (mSlem@25°C) (mv) ing/L) (NTU) (gal) (gaumm) Comments
Final Parameters | [
Data Item Sample 1 Sample 2 Sample 3
Index ID
AFFIX LABEL HERE AFFIX LABEL HERE AFFIX LABEL HERE
Field QC Type FS SP FD MS MSD FS SP FD MS MSD FS SP FD MS MSD
(circle one): PE EB FB TB PE EB FB TB PE EB FB TB
Parent ID: Parent ID: Parent ID;
Field Comments:
Cooler:
Entered by (Provide initials): Validated by (Provide initials):
Note: FS Field Sample SP Field Split Sample FD Field Duplicate Sample
B Trip Blank Sample MS Matrix Spike Sample MSD  Matrix Spike Duplicate Sample
FB Field Blank Sample EB Equipment Decon Blank Sample PE Performance Evaluation Sample
Ijor Data Entry Completion (Provide Initials) Completed by QC by




FSDS Rev0 Sheet No.: P3-

LIBBY OU3 FIELD SAMPLE DATA SHEET
ACTIVITY-BASED SAMPLING (ABS) PERSONAL AIR MONITOR

ABS Area: ABS- Sampling Date: Sampling Team: MWH
AFFIX LABEL HERE
Person #1 Name: Index ID:
AFFIX LABEL HERE
Person #2 Name: Index ID:
AFFIX LABEL HERE
Field Blank Index ID: Cassette Lot Number:
Field Logbook Number: Field Logbook Pages:

e
himm)

Person #1 Pump ID No.: Rotometer ID No.: GPS ID No.:

Person #2 Pump ID No.: Rotometer ID No.: GPS ID No.:

Field Comments:

Weather Description--

Other--
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LIBBY OU3 FIELD SAMPLE DATA SHEET (FS

Field Logbook No:
Station ID:

SOIL-LIKE MATERIALS

Page No:
Sampling Date:

GPS Coordinate System:

Sampling Team:

Station Comments:

UTM Zone 11 North, NAD83 datum, meters
Sampler Initials:

Sheet No.: SM-
DS) rev2

Waste Rock  Roadway
Other

Waste Rock  Roadway
Other

Data Item Sample 1 Sample 2 Sample 3
Index ID AFFIX LABEL HERE AFFIX LABEL HERE AFFIX LABEL HERE
Matrix (circle one): Surface Soil  Tailings Surface Soil  Tailings Surface Soil  Tailings

Waste Rock  Roadway
Other

Sample Time (hh:mm)

Sample Type .
(circle one): Grab Composite Grab Composite Grab Composite
# of Comp: # of Comp: # of Comp:
Sample Depth
peep Start Depth (in): Start Depth (in): Start Depth (in):
End Depth (in): End Depth (in): End Depth (in).
Field QC Type FS (field sample) FS (field sample) FS (field sample)
(circle one): FD (field duplicate) FD (field duplicate) FD (field duplicate)
For FD, Parent ID: For FD, Parent ID: For FD, Parent ID:
TB (trip blank) Cooler; TB (trip blank) Cooler: TB (trip blank) Cooler:
PE (perf. eval.) ID: PE (perf. eval.) ID: PE (perf. eval.) ID:
Transect Start X " X " X coord:
Location or coord: coord: coord:
Grab Sample . .
Location Y coord: Y coord: Y coord:
Elevation: Elevation: Elevation:
Transect End
Location X coord: X coord: X coord:
Y coord: Y coord: Y coord:
Elevation: Elevation: Elevation:
Field Comments:
Cooler:
Entered by (Provide initials): Validated by (Provide initials):
LFor Data Entry Completion (Provide Initials) Completed by l QC by




FSDS Rev. 4 Sheet No.: SWS-
SED-
LIBBY OU3 FIELD SAMPLE DATA SHEET
SURFACE WATER AND SEDIMENT
Station ID: Sampling Date:

Field Logbook ID:
GPS Coordinate System:

Logbook Page No:
UTM Zone 11 North, NAD83 datum. meters

X coord: Y coord:

Samplers Initials:

For New Stations Only:
Sampling Team: MWH

Elev:

ERS (if applicable

WATER QUALI

SAMPLE COLLECTION _

Sampling Time: Sapllg Method (if applicable)
Sample Type: Field Sample Grab or Composite
AFFIX LABEL HERE # of Composites:
Sampling Depth: Top (in)
Media : Surface Water Sediment Bot (in)
Sampling Time: Sampling Method (if applicable):
Sample Type: SP FD Grab or Composite
. MS MSD PE # of Composites:
AR BT FB TB EB Sampling Depth: Top (in)
Media : Surface Water Sediment Bot (in)
Sampling Time: Sampling Method (if applicable):
Sample Type: SP  FD Grab or Composite
MS MSD PE # of Composites:
ARG FB TB EB Sampling Depth: Top (in)
Media : Surface Water Sediment Bot (in)
Sampling Time: Sampling Method (if applicable):
Sample Type: SP  FD Grab or Composite
MS MSD PE # of Composites:
RFFISLEE HERE FB TB EB Sampling Depth: Top (in)
Media : Surface Water Sediment Bot (in)
COMMENTS
Note: FS Field Sample SP Field Split Sample FD Field Duplicate Sample
B Trip Blank Sample MS Matrix Spike Sample MSD  Matrix Spike Duplicate Sample
FB Field Blank Sample EB Equipment Decon Blank Sample PE Performance Evaluation Sample
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FSDS Rev. 0 Sheet No.: SM-
LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
SMALL MAMMAL TISSUE COLLECTION
Field Logbook ID: Logbook Page No:
Necropsy Date: Personnel Initials:

Small Mammal Field ID: SM- - - - Animal Weight (grams):
[SM - station ID - transect ID - trap# - animali#]

General Necropsy Comments:

(w/o fetuses if pregnant)

Affix Label Here

Affix Label Here

Affix Label Here

Affix Label Here

FS FD B FS FD B FS FD TB FS FD TB

Affix Label Here Affix Label Here Affix Label Here

Affix Label Here

FS FD TB FS FD B FS FD TB FS FD TB

ST SIN LIN ST SIN LIN ST SIN LIN ST SIN LIN
LU EY CAR LU EY CAR LU EY CAR Ly EY CAR
Other Other: Other: Other:
Affix Label Here Affix Label Here Affix Label Here Affix Label Here
FS FD TB FS FD B FS FD TB FS FD TB

Tissue Type Descriptors: TY = thyroid; ARD = adrenal gland; ES = esophagus; SIN = small intestine; LIN = large intestine; LU = lung; EY = eyeball; CAR = carcass
Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blank

For Data Entry Completion (Provide Initials)

Completed by

QC by
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure

ATTACHMENT 2

OU3 CHAIN OF CUSTODY FORM
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LIBBY OU3 — CHAIN-OF-CUSTODY RECORD/REQUEST FOR ANALYSIS el B,
PAGE: OF:
ENTERED BY (Signature): PROJECT MANAGER: DATE:
METHOD OF SHIPMENT: CARRIER/WAYBILL NO.: DESTINATION:
SAMPLES ANALYSIS REQUEST
X Asbestos Non-Asbestos (a)
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ke e | fine <3 Blol I=l21el8l8Izlalo]SI8lElslal2101aSPIESIE|F]2 2l EUES
TOTAL NUMB LABORATORY COMMENTS/CONDITION OF SAMPLES
, . . . CONTANERS O Cooler Temp:
RELINQUISHED BY: RECEIVED BY:
SIGNATURE PRINTED NAME COMPANY PATE TINE SIGNATURE PRINTED NAME COMPANY
* Media: AQ - Aqueous SO - Solid A-Air BK - Tree Bark DB - Organic Debris (Duff) TC - Tree Age Core MT — Mammal Tissue
Notes -
(a) Method, container, and preservation details are provided in the attached tables (d) Preparation by ISSI-LIBBY-01 and analysis by SRC-LIBBY-01 (PLM-Grav) and SRC-LIBBY-03 (PLM-VE)
(b) With Libby-specific modifications. See applicable O3 SAP for counting and stopping rules (e) In accordance with procedures in Phipps (1985).
(c) See applicable SAP for details on preparation methods.
DISTRIBUTION:  PINK: Field Copy YELLOW: Laboratory Copy WHITE: Return to Originator
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure

ATTACHMENT 3

OU3 FIELD MODIFICATION APPROVAL FORM
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FIELD MODIFICATION APPROVAL FORM
LFM-OU3-
Libby OU3 Phase___ Sampling & Analysis Plan

Requested by: Date:

Description of Deviation:

O EPA Region 8 has reviewed this field modification approves as proposed.

0 EPA Region 8 has reviewed this field modification and approves with the following exceptions:

O EPA Region 8 has reviewed this field modification and does not agree with the proposed approach for the following
reasons:

Bonita Lavelle, EPA RPM Date
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ATTACHMENT C

Product Literature and Specifications for Geotech, Inc.
GeoPump® Series II Peristaltic Pump
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Click to go to www.geotechenv.com
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Peristaltic Sampling Pumps

Geopump™ Peristaltic Pumps

FEATURES

* Exceptional field durability

* Operate from 60 to a maximum of 600 RPM
* Delivery rate of 1.67 ml per revolution.

* Operate to a depth of 27 feet at sea level

¢ Variable speed control

* Reversible flow feature for back-flushing

* Disposable and dedicated tubing means con-
trolled costs and no decontamination issues

OPERATION

The Geotech Peristaltic Pumps operate by mechanical peristal-
sis, so the sample only comes in contact with the tubing. This
allows for sample integrity as well as easy cleaning and replace-
ment. With the optional stainless steel tubing weight, tubing can
be lowered to a specific depth without curling or floating on the
surface of the water. Geopumps operate from any external 12
VDC or 120 VAC power source.

SERIES | Geopump™ Peristaltic Pumps are available in AC
only, DC only, or an AC/DC combination. These units have one
pumping station which can be piggy-backed for multi-station
pumping. They have variable speeds ranging from 60 RPM to
350 RPM.

SERIES Il Geopump™ Peristaltic Pumps are available in AC
only, DC only, or an AC/DC combination. They have two pump-
ing stations which can also be piggy-backed for multi-station
pumping. The first pumping station has a variable speed of 30 to
300 RPM and the second station 60 to 600 RPM.

Geopump™ Peristaltic Pump Series Il with EZ-load 2 pump
head (optional), 5 ft tubing, carrying case and power cord

Geopump™ Peristaltic Pump Series | with EZ-load 2 pump
head (optional) and dispos-a-filter capsule

Geotech Environmental Equipment, Inc.
2650 East 40th Avenue + Denver, Colorado 80205
(303) 320-4764 < (800) 833-7958 + FAX (303) 322-7242
email: sales@geotechenv.com  website: www.geotechenv.com

Geopump Peristaltic Pump.qxp 04/09/07
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Peristaltic Sampling Pumps

Geopump™ Peristaltic Pump Specifications

Operating range .............coooeevieieeeeecceeneecer e Suction from 27 feet at sea level

Principle of operation ................cc.cecvviieeeecieens Mechanical peristalsis

DImMeNSIONS.......cccoviiiiiiceiciecticeie e 3.5 x 8 x 8 inches

POWET SOUICE .......covieeiiicieicieee e e Any external 12V DC or 120V AC

POWET COMd ......cooiiiiiiiiiiieciee s 12V DC adapter cord or standard AC power cord

Power cord length ... AC cord: 8 feet; DC cord: 15 feet

Range of speed: Series |................ccoeeiiiniiiienne 60 to 350 rpm

Range of speed: Series Il ...........c..cccovieriiiiinennn. First pumping station 30 to 300 rpm second pumping station 60 to 600 rpm
SPeed CONIOL v siumammmsdismmsm o Stepless variable speed control

Liquid delivery rate ..............ccoccoeveeivieniceniecnncenns 1.67 ml per revolution

Pressure or vacuum (reversible flow)
Cold rolled steel

Geopump (as specified), 5ft of tubing, power cord (as specified), field case, and
manual. Pump head sold separately: standard, easy-load 1, easy-load 2, or

quick load.
Accessories

* Quick Load pump head » Geotech Back Flushing Membrane Filter Holder
» Easy Load pump head +» Geotech In-line Dispos-a-filter
« Silicone tubing * Rechargeable battery
* Tygon tubing « Battery charger
* Other tubing * Optional stainless steel rotor for pump
+ Stainless steel tubing weight + Additional power cords
» Custom length power cord * Carrying case

Geopump™ pump heads (easy-load, standard, Geopump™ Modular Battery and Charger
quick load) shown with small and large shaft
Geopump™ Tubing Weights

CALL GEOTECH TODAY (800) 833-7958

Geotech Environmental Equipment, Inc.
2650 East 40th Avenue - Denver, Colorado 80205
(303) 320-4764 -+ (800) 833-7958 - FAX (303) 322-7242
email: sales@geotechenv.com  website: www.geotechenv.com
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ATTACHMENT C

Sediment Sample Preparation and Analysis Standard Operating Procedures
Lab Modification

ISSI-LIBBY-01 (Rev. 10)
SRC-LIBBY